TNF-α stimulates MMP-2 and MMP-9 activities in human corneal epithelial cells via the activation of FAK/ERK signaling.
Herpes simplex virus type-1-induced herpes simplex keratitis (HSK) is a common immunological cornea disease. While previous studies have addressed the role of tumor necrosis factor (TNF)-α and matrix metalloproteinases (MMPs) in HSK, the mechanistic link between TNF-α and MMPs in the pathogenesis of HSK remains elusive. We first established a HSK mice model and measured the levels of TNF-α, MMP-2 and MMP-9 in the corneas at different time points by ELISA. Next, we employed cultured human corneal epithelial (HCE) cells as an in vitro model and performed gelatin zymography analysis. We observed that the change in the TNF-α level shared a similar pattern to that of MMP-2 and MMP-9 in the HSK mice model. Furthermore, TNF-α stimulated MMP-2 and MMP-9 activities in a dose-dependent manner, but either knockdown of focal adhesion kinase (FAK) by short interference RNA or inhibition of extracellular regulated protein kinase (ERK) by chemical inhibitor could block TNF-α-stimulated MMP-2 and MMP-9 activities in vitro. Taken together, our results provide in vivo evidence that the TNF-α level is positively correlated with MMP-2 and MMP-9 levels in a HSK model and in vitro evidence that TNF-α stimulates MMP-2 and MMP-9 activities via the activation of FAK/ERK signaling in HCE cells. Our findings shed new light on the pathogenesis of HSK and open up new possibility of modulating the TNF-α-FAK-ERK signaling cascade to pursue therapeutic measures for HSK.